This research seeks to provide an understanding of broadband infrastructure supply and its relationship with household broadband use and satisfaction in rural Australia through an explanatory case study of the Western Downs Region (WDR). The Broadband Ecosystem provided a comprehensive framework for examining broadband infrastructure supply and household use and satisfaction with broadband services. Publicly available data was used to map the coverage of broadband access technologies in WDR. A large scale survey assessed household use and satisfaction with broadband services available in WDR. Our findings indicate that rural regions such as WDR are highly reliant on wireless broadband which is more variable in reliability and less affordable comparative to wired broadband. Our findings also indicate that household dissatisfaction with wireless broadband services is particularly evident in remote and outer regional areas. This suggests that the lack of reliable and affordable wireless broadband services with adequate data quotas are a real barrier to rural communities such as the WDR actively participating in a digital future. This study provided a number of important contributions. The broadband ecosystem provided a comprehensive framework for understanding the complex problem of broadband access in rural Australia by analysing two units of analysis, broadband infrastructure (supply) and broadband use and satisfaction (demand). Broadband infrastructure is an important and under-researched area in information systems. Future government policy needs to ensure that access to reliable and high speed broadband services is part of its universal service obligation so that the current shortcomings in broadband infrastructure in rural Australia will be prioritised and addressed. We believe this will require a commitment from future Governments to facilitate both public and private investment in broadband infrastructure in rural Australia.
Introduction
The main objective of this paper is to provide a detailed understanding of the supply, use, and satisfaction with broadband services in rural Australia through an in-depth case study of the Western Downs Region. Furthermore, this paper seeks to show that the supply of broadband infrastructure in terms of availability, speed and reliability in rural Australia influences household use and satisfaction with broadband services in rural Australia.
although household adoption and use of the internet by rural Australia is still lagging behind urban Australia (ABS 2016) . Rural Australia could be directly affected if many rural communities are excluded from the potential benefits of accessing and utilising broadband infrastructure as a universal service. Inadequate broadband infrastructure and lower levels of services in rural areas are ongoing problems (Alam & Imran 2015; Bandias & Ram Vemuri 2005; Park et al. 2015) . According to the 2014-15 Regional Telecommunications Review (RTR), individuals and businesses in rural communities have limited options in choosing a broadband provider; they typically have lower internet connection speeds, smaller data quotas, limited mobile broadband availability and generally higher prices compared to their urban counterparts (RTIRC 2015) . This ultimately impacts on effective use of digital services in rural Australia. While numerous previous studies have been conducted on adoption and use of broadband these have tended to focus on impacts at the macro level or national level such as socio-economic development, developing broadband diffusion strategies and policy, and providing some technical solutions for rural broadband (Islam, Selvadurai & Town 2008; Middleton & Chang 2008; Stern et al. 2004 ). There has been a lack of in-depth empirical studies aimed specifically at rural Australia that have examined the broadband ecosystem (Kelly & Rossotto 2012) by investigating supply, demand/use and satisfaction at the micro level (Hill, Burgan & Troshani 2011; Hollifield & Donnermeyer 2003) . Although the RTR study shows that there is a lack of broadband infrastructure in Australian rural communities, a significant gap in the literature exists in terms of a detailed study of the relationship between supply of broadband infrastructure and household use and satisfaction with broadband services in rural Australia (Whitacre, Strover & Gallardo 2015) . In general, it is argued there has been a lack of empirical studies on digital infrastructure, including broadband infrastructure. Tilson, Lyytinen and Sørensen (2010) refer to digital infrastructure research as the orphan of information systems research and an important but under-researched area.
Therefore, the aim of this research is to investigate the problems associated with broadband access by focusing on supply of broadband infrastructure and household use and satisfaction with broadband services in rural Australia in order to provide a more complete picture and understanding of the problem. The use of broadband is based on its availability and capability to meet requirements of the users-in other words, highly dependent upon both the supply of, and the demand for, that technology (Middleton & Chang 2008) . In this paper some of the key results of an in-depth case study of the broadband infrastructure (supply) and Household use and satisfaction with broadband services in rural Australia-specifically the Western Downs Region-are presented.
The paper is structured as follows. First, we present the theoretical and conceptual framework-the broadband ecosystem-which provides the context and, subsequently, guided the data collection and analysis in this study. Then we provide a background to adoption and use of broadband in Australia and the digital divide that exists between urban and rural Australia due to the lack of reliable and affordable broadband infrastructure in rural Australia. The methodological approach used in this study is described and justified. Thereafter, we provide a snapshot of the current broadband infrastructure (supply-side) available in the Western Downs Region. This helps to more fully explain some of the key findings regarding household use (demand-side) and satisfaction with broadband services in the Western Downs Region. The results of the data analysis presented in this paper sought to address following research questions: 
Broadband Ecosystem Model
The World Bank Ecosystem Framework for deployment and adoption of broadband provided the theoretical and conceptual framework for understanding the supply of broadband infrastructure, demand (adoption) and use of broadband (Cohen & Levintbal 1990 ; World Bank 2012) (see Figure 1 Broadband Ecosystem adapted from World Bank). The broadband ecosystem includes the broadband networks, broadband-compatible devices, content and applications (FCC 2010) . The broadband ecosystem is characterised by wired and wireless broadband network services and computing devices for accessing broadband and a key range of stakeholders, namely consumers, business and government which, in turn, influence the adoption and use of applications and content. In this research we focus on the relationship between the broadband infrastructure -networks that deliver broadband as a service -and the household use and satisfaction with broadband in rural Australia. In other words, the supply and use elements of the broadband ecosystem. The broadband ecosystem framework has been adapted to the context of this study by including satisfaction with broadband services as a variable that influences use. The overall impact of the broadband ecosystem is framed within rural communities. Broadband internet can be represented as an ecosystem consisting of supply and demand components which are equally important to the successful expansion and delivery of broadband infrastructure and services (Kelly & Rossotto 2012) . The supply side is concerned with the push-the building and delivering broadband network infrastructure which encourages increased demand for broadband services. The demand side is concerned with (Kerpez et al. 2014; Seymour & Naidoo 2013) . The use of broadband has been demonstrated to have a positive impact on regional, state and national GDP in countries which have embraced broadband and have the digital literacy to utilise broadband to drive technology led innovation (Gruber, Hätönen & Koutroumpis 2014; Whitacre, Gallardo & Strover 2014) . When supply, demand and use are co-ordinated, the benefits of broadband in rural communities will be significant-with improved satisfaction with broadband services resulting in significant realised benefits in terms of economic, human and social capital.
Availability of Broadband in Rural Australia
The supply of broadband in rural areas of developed countries has been much lower compared to urban areas (ABS 2013a; Dobson, Jackson & Gengatharen 2013; Dwivedi, Alsudairi & Irani 2010; Grubesic 2012; Kawade & Nekovee 2012; Prieger 2013; Rajabiun & Middleton 2013) . A combination of poor telecommunications infrastructure coverage, low population density, inadequate regulation, and a focus by telecommunications companies on high-cost technologies designed for urban markets makes internet connectivity in many rural areas a complex and costly proposition (Arai, Naganuma & Satake 2012; Grubesic 2012; Hill, Troshani & Burgan 2014; Kawade & Nekovee 2012) . Due to inadequate information and communication infrastructure and facilities in rural and remote areas, the digital divide between rural communities and urban communities is not improving and could be widening (Park et al. 2015; Willis & Tranter 2006) . Table 1 highlights that wireless broadband access technology is a finite shared broadband service which is highly susceptible to interference in contrast to wired broadband, in particular, fibre optic broadband which has abundant capacity and is highly reliable (Lehr & Chapin 2009 ). This is particularly pertinent for rural Australia, where many smaller towns have limited or no access to wired broadband such as ADSL/ADSL2+ and are highly reliant on wireless broadband, in particular, mobile broadband. Table 2 ) (Dobson, Jackson & Gengatharen 2013; Hill, Burgan & Troshani 2011; Hill, Troshani & Burgan 2014; Middleton & Park 2014; RTIRC 2015) . Table 3 suggests that the growth in mobile broadband presents a dilemma for rural Australia as the exponential growth in demand for data is outstripping the capacity of the current mobile network infrastructure available in much of rural Australia. This further exacerbates problems faced in rural communities because of the availability of broadband access technologies. In particular, fixed line broadband access technologies-which provide users with much larger and cheaper data quotas comparatively than mobile broadband technologies such as 3G/4G and satellite broadband-are limited to the larger towns in rural Australia (as evidenced in Table 2 ). Further investigation of the www.rfnsa.com.au and www.adsl2exchanges.com.au websites revealed a similar pattern of wired and wireless broadband coverage for a number of other rural regions in Australia (See our detailed analysis presented in the Results and Discussion section).
The Australian Government and key policymakers are well aware that rural communities have a demand and requirement for high quality broadband and telecommunication services (Middleton & Park 2014) . The Australian Federal Government has also held a number of consultations with businesses and the general public and received many recommendations to improve broadband availability and access. As a result, many policies have been developed to invest in more broadband infrastructure in rural communities. However, to date, none of these policies have been fully implemented or have lagged in the roll out-the NBN being a good case in point. Hence, major efforts to overcome the digital divide that exists between urban and rural communities have so far been unsuccessful (Given 2008; Middleton & Park 2014 ).
More recently, starting from a very low base in 2006, we have seen an exponential increase in the adoption of mobile broadband services which contributed significantly to the overall adoption of broadband services across Australia. Figure 2 shows how mobile broadband services have overtaken fixed line ADSL services since 2010; while dial-up narrowband access has become almost negligible after being accountable for almost 50% of internet access technologies back in 2006 (ABS 2013b (ABS , 2015 . However, this rapid adoption of mobile broadband services does not tell the true story of the relationship between the data explosion and use of different broadband access technologies (see Table 3 ). Currently as a broadband access technology, mobile broadband is prohibitive in terms of speed and cost of data usage comparative to wired broadband access technologies such ADSL1/ADSL2+ and Fibre to the Home or Node (Chaleyer-Kynaston 2012; Wallsten & Mallahan 2010) . A comparison of mobile broadband and ADSL services based on cost and data quotas is provided in Appendix 1. It also must be noted with reference to Table 3 that mobile phone subscriptions, which are usually individual subscriptions, cannot be equally compared to ADSL broadband subscriptions-which are usually household subscriptions. Moreover, data quotas are currently quite restrictive for mobile phones compared to data quotas available for ADSL broadband services. Hence, growth in data usage has predominately been with fixed line broadband services, although this is likely to change over time as mobile data services decrease in cost while at the same time increasing substantially in terms of data download/upload speeds with the roll out of 4G mobile networks. Table 3 further highlights some critical differences between wired broadband and wireless broadband in terms of data usage over the period from June 2012 through to June 2015 referencing ABS national data. The rapid improvements in wireless broadband access technology cannot alone meet exponential growth in demand for data that will occur in the future. Despite the rapid rise of mobile broadband access technologies this has tended to disadvantage rural Australia. The rural Australia has a high reliance on mobile broadband networks for broadband services particular in remote and outer regional areas and the inherent shortcomings of mobile broadband as a wireless broadband access technology are notable as highlighted in Table 1 . There is also a reluctance of mobile phone operators to invest in upgrading mobile broadband infrastructure in rural Australia given the lower return on investment because of low population densities.
In the next section we provide an overview of the case study location-the Western Downs Region-where we examined the broadband supply (infrastructure) and the household demand (adoption), use and satisfaction with broadband services.
Case Study Site: Western Downs Region (WDR)
The WDR is located in South-east Queensland (SE Qld) 200 kilometres north west of Brisbane, the capital city of Queensland, Australia. The economy of the WDR has continued to grow at an extensive pace in the last five years to 2014/15, where the annual growth rate of 6.3% is significantly higher than the annual overall growth rate for the State of Queensland (2.5%) over the same period of time (WDRC 2015) . Western Downs Regional Council (WDRC) is the 20th largest council in terms of area in Queensland. The Western Downs has six main towns, namely, Dalby, Chinchilla, Jandowae, Miles, Tara and Wandoan-with another 14 smaller towns and villages scattered throughout the region. The WDR is rich in coal and natural gas reserves which underpin the power generation industry for SE Qld. The region is also well-known as a rich agricultural area for broad acre and intensive cropping, dairy products and meat production (WDR 2015) . However, the region still experiences poor telecommunication services and infrastructure (especially mobile) in many locations, with many black spots and poor coverage for both voice and data (internet) communications.
The Australian Standard Geographical Classification (ASGC) defines the relative remoteness of rural communities in Australia (ABS 2014) . Since this study is examining a rural region of Australia, we used the ASGC classification to classify rural communities (towns) in the WDR Table 5 ).
Research Method and Approach
This research used an explanatory case study approach to evaluate the supply, demand and use of broadband internet in rural communities in the Western Downs Region (Yin 2014; Stake 1995 ). An explanatory case study guided by the Broadband Ecosystem framework (Kelly & Rossotto 2012 ) allowed us to gain an in-depth of understanding of the phenomena of interest, the relationship of broadband infrastructure supply with household use and satisfaction with broadband services in rural Australia. The two units of analysis in this study are (1) broadband infrastructure supply in rural communities, and (2) household use of broadband services in rural communities of WDR. Multiple sources of quantitative data obtained for these two units of analysis allowed the researchers to capture a rich picture and deep understanding of the phenomena of interest in the explanatory case study of WDR.
To determine and assess broadband infrastructure available in the WDR (to answer Research Question 1) archival data from the Radio Frequency National Site Archive (RFNSA) (www.rfnsa.com.au) (RFNSA 2016) and publicly contributed data from the social media website www.adsl2exchanges.com.au (ADSL2-Exchanges 2015) were used. This allowed us to construct Table 5 which provides an overview of the wired and wireless broadband infrastructure availability across the 20 towns in the WDR. We also constructed similar tables for rural regions in other parts of rural Australia to provide a comparison of the available broadband infrastructure. This study also conducted mobile broadband speed tests to check the reliability and availability of services using the OpenSignal mobile app (www.opensignal.com) (OpenSignal 2014) for the three mobile network services (Telstra, Optus and Vodafone) providers in the WDR.
This research also conducted a large scale survey of households in the WDR during 2014 to collect quantitative data about household adoption and use of broadband internet. The survey instrument was developed from a number of previous studies on broadband technology adoption and use which have used instruments proven to be valid and reliable (Straub, Boudreau & Gefen 2004) . A number of key definitions were provided in the survey, including the definition of broadband provided by OECD and NBN (NBN 2014; OECD 2014) so that survey participants had a clear idea what was meant by the term 'broadband'. The survey instrument was pre tested with a number of academics with extensive experience in survey research design. The survey was then piloted with a number of households before the main survey data collection was undertaken. The survey instrument is available on request from the authors.
The survey package was delivered in person to randomly selected households using a stratified sampling method to ensure that 1500 surveys were distributed to a sample representative of the population distribution of the towns and localities in the WDR. A total of 301 usable survey responses were obtained (see Table 4 ). A response rate of 20% was achieved, which is comparable to similar previous studies of broadband adoption and use by households (Brown & Venkatesh 2005; Dwivedi, Alsudairi & Irani 2010; Dwivedi, Choudrie & Brinkman 2006) . Table 4 shows the geographical distribution of household survey responses across the WDR. Proportionately, the respondent households are reasonably representative of the population distribution across the towns and surrounding districts in the study area of the WDR.
The survey data was analysed using the statistical data analysis software SPSS. The interpretation of the results of the survey data in relation to research questions 2 and 3 was also informed by the understanding of the available broadband infrastructure gained from the audit of broadband infrastructure in the WDR which was addressed by research question 1.
Results and Discussion
First we present our findings for RQ1: an assessment of the supply of broadband services in the WDR. Then we present some key findings from the household broadband adoption and use survey which addressed the main aims of RQ2: the use of broadband by households. The main aim of RQ3 was to determine the level of household satisfaction with the broadband services available to them in the WDR. Table 5 provides an overview of broadband infrastructure availability in the WDR. [Notes: Satellite broadband -Coverage of entire region but only available to households and businesses in remote areas with no access to alternative broadband services Radio networks -Proprietary radio networks cover the entire region but are not available to general public and are beyond the scope of this study Government electricity utility run through the three major towns in WDR. However these fibre optic backbone networks currently provide wholesale fibre network services which are affordable and accessible only to government entities, ISPs and businesses.
Access and availability of broadband infrastructure
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The Telstra 3G mobile network has coverage across the majority of towns Towns in WDR, except for Glenmorgan, Gulugaba, Kaimkillenbun and Macalister. Optus provides 3G mobile network services in eight towns, Dalby, Chinchilla, Miles, Jandowae, Bell, Wandoan, Dulacca and Warra. Vodafone provides 3G mobile network services in only three towns, Dalby, Chinchilla and Jandowae. Telstra provides 4G services in 9 towns, Dalby, Chinchilla, Miles, Jandowae, Warra, Drilham, Kogan, Wandoan and Meandarra. Optus provides 4G services in 7 towns, Dalby, Chinchilla, Miles, Jandowae, Bell, Dulacca and Warra. Vodafone provides 4G services in the three largest towns, Dalby, Chinchilla and Miles. When we look at the towns across the WDR by AGSC classification for remoteness we can clearly see that the more remote towns and surrounding localities have poor broadband infrastructure coverage. Some of the remote towns also do not have ADSL enabled telephone exchanges and/or have limited or no 3G mobile network coverage (e.g. Glenmorgan, Gulugaba, Kaimkillenbun and Macalister).
An analysis of the broadband infrastructure in other rural regions of Queensland, Tasmania and New South Wales using the same methodology revealed a similar picture in terms of the availability of broadband infrastructure in rural Australia.
Wired and Wireless Broadband Availability Assessment -Selected Rural
Regions in Australia In summary, from the analysis of the data sources from the RFNSA website and the results of the mobile network services testing with the Open Signal Mobile App we were able to determine availability and reliability of mobile broadband services in the WDR. The proprietary radio networks which have extensive coverage in the WDR are not listed in Table  5 because these networks are dependent on the capability of specific organisations and individuals to set up and maintain the infrastructure to these radio networks.
Discussion of household use and satisfaction with broadband services in WDR
In this section we present and discuss the results of the household survey in the WDR in terms of the demographics of the respondent households and their use and satisfaction with the available broadband services. Note, all of the respondent households in this survey were using the Internet.
Household use of broadband services
To understand household use of broadband services in the WDR, survey respondents were asked the following questions. Now we discuss the survey results for each of these questions in turn below.
Three quarters of households have been using the internet for six or more years. Interestingly, almost 40% of households started using the internet more than 16 years ago when the primary means of accessing the internet was via narrowband and a dialup modem. Moreover, 60% of households started using the internet since ADSL broadband internet services became readily available across Australia from 2005 when Telstra started to roll out ADSL enabled telephone exchanges en masse across the country (Fletcher 2009; Islam, Selvadurai & Town 2008) . More recently, the roll out of mobile broadband has also contributed to an increase in the adoption and use of the internet by households.
The most widely used internet connection technologies in the WDR are 3G/4G mobile broadband (60%), ADSL/ADSL2+ broadband (48%) and satellite broadband (10%). The majority of households (76%) are accessing the internet on a daily basis Ninety-eight percent of households are accessing the internet from their home, while almost 56% of households are accessing the internet from work; 27% from school, TAFE or university; 19% from public places; and 10% from a library. These findings are consistent with ACMA (2015) survey data which shows that home remains the main location where household members go online. However, it may be that this will change over time as mobile broadband becomes increasingly available and persuasive.
At 80%, laptops and notebooks are the most common devices used by households to access the internet. At 64%, Smart phones are the second most common device used by households to access the internet. At 57%, desktop computers are the third most common device used by households to access the Internet; while at 55%, tablets are the fourth most common device used by households to access the Internet. To a lesser extent-at 15% and 13% respectivelygaming consoles and internet TV are the fifth and sixth most common ways to access the internet. Here, internet TV is defined as an internet enabled TV which could connect through a home network to access the internet. These results are also somewhat aligned with the national level aggregated data (ABS 2016) where most households accessed the internet through a desktop or laptop computer (94%), followed by mobile or smart phones (86%) and tablets (62%).
The top ten internet based digital services used by respondent households in the WDR were as follows. Email is most widely used (97%); and, not surprisingly, online banking and social media (Facebook) also figure prominently. E-Government services come in at number 10 (47%) with almost half of the respondent households using government internet based digital services. Overall, the survey results from WDR households demonstrate that the use of internet services is similar to the results of a recent national level study of households conducted by ABS (2016) where the most popular activities are banking, social networking, services, online shopping and entertainment.
User satisfaction with broadband services
Household satisfaction with their broadband service(s) was measured in terms of affordability and overall satisfaction with their current broadband service(s). Figure 4 shows the respondent household beliefs regarding affordability of their broadband service(s).
Figure 4: Respondent household beliefs regarding affordability of broadband internet in the WDR N = 301 (Source: this research)
For the survey question: "My annual household income is enough to afford subscribing to broadband internet" Seventy two percent of respondent households agree that their broadband internet service is affordable; while 14% of households disagree that their broadband internet service is affordable; and 15% of households are undecided. Hence, a small but significant proportion of the sample population in this study felt that broadband services were expensive and this is most likely to be outer regional and remote locations in the WDR where only mobile broadband services are available. It should be noted that the WDR has lower socio-economic status than major urban areas in Queensland such as Toowoomba and Brisbane (Queensland Government 2014). Broadband services are perceived to be affordable by the majority of the respondent households (3G/4G 72%; ADSL/ADSL2+ 83%; Satellite 72%); whereas only a small number of households indicated that affordability of broadband services was an issue (3G/4G 18%; ADSL/ADS2+ 6%; Satellite 3%). Interestingly, there were a number of households that were undecided about the affordability of broadband services (3G/4G 11%; ADSL/ADS2+ 11%; Satellite 24%). The number of households still using narrowband dial-up internet service is very low so it is difficult to comment on this other than to note that the use of this service has become almost non-existent and many ISPs no longer offer this type of service. Further Table  14 breaks down household perception of broadband affordability by the type of broadband service across remoteness classifications for WDR. Table 14 shows that remote households are more concerned about the affordability of Broadband services compared to outer and inner regional households.
Households were asked whether they were satisfied with their current broadband service and plan. Figure 5 shows the level of satisfaction with the current broadband service and plan used by the respondent households The level of satisfaction with ADSL broadband services is much higher (63%) compared to 3G/4G mobile broadband services (46%) and satellite broadband services (41%). Similarly, the level of dissatisfaction with ADSL broadband services is much less (20%) compared to 3G/4G mobile broadband services (36%) and satellite broadband services (48%). This is not surprising given that ADSL/ADSL2+ broadband services are faster and cheaper when compared to mobile broadband services. This supports our previous findings in relation to the supply of broadband infrastructure that 3G/4G mobile broadband services and satellite broadband services are much more variable in terms of coverage, speed and reliability of service than fixed line ADSL broadband services, hence, the lower levels of satisfaction. Dialup narrowband services have such a low usage these days that we consider its impact in the WDR to be negligible.
Further Table 16 shows that remote households and to a lesser degree outer regional households have higher levels of dissatisfaction with broadband services than inner regional households. We acknowledge the satisfaction of households with their broadband service is based on the perceptions of the major decision maker-the household survey respondent in terms of the type of broadband service that is available to them-and that is a limitation of this study. However, we believe that most rural households, even if they do not have access to a fast and reliable broadband service, are well aware-through their network of relatives, friends and work colleagues-that much better wired and wireless broadband services are available in 
Conclusion and Implications
This research has made a number of significant theoretical and practical contributions to existing knowledge. Historically, information systems research has missed opportunities to make a significant theoretical and practical contribution by adopting a limited perspective, improving performance of the organisation as a unit of analysis -while ignoring the important challenges facing society (Clarke 2015) . In our adapted broadband ecosystem model we examined the important relationship between supply of broadband infrastructure and household use and satisfaction with broadband services which is likely to influence the perceived benefits of broadband services in rural Australia. This research also addressed another gap in information systems research-the lack of empirical research on broadband infrastructure. Tilson, Lyytinen and Sørensen (2010) referred to digital infrastructure research as the orphan of information systems research and an under researched and important area of research. This research has made a number of significant practical contributions which can inform government policy by identifying that availability, reliability and affordability shortcomings of broadband infrastructure in outer regional and remote regions is impacting household use and satisfaction with broadband services in rural Australia.
This paper presented some key findings regarding the relationship between the supply of broadband access technologies and household use and satisfaction with broadband services in WDR. Mobile broadband is highly variable in terms of speed and reliability across the region and is much more restrictive in terms of data quotas than ADSL-which also makes it a much more expensive broadband service. ADSL broadband is only available in 9 of the 20 towns in the WDR. Our findings suggest that the variability and cost of wireless (mobile, satellite) broadband in WDR would appear to be contributing to household dissatisfaction with broadband services particular in remote and outer regional locations.
Our findings identified the limitations in the supply of broadband infrastructure in the remote and outer regions, and that household dissatisfaction with current mobile broadband services is clearly evident in these locations. To lesser extent given the reliance of remote and outer regions on mobile broadband, affordability of broadband is also an issue for households given the lower socio-economic status of much of rural Australia including WDR. Hence, there would also appear to be a digital divide particularly between the remote and outer regions of WDR and inner regions and urban areas of Australian. Overall our analysis of broadband infrastructure indicates that a lack of reliable and affordable broadband services due to rural Australia's reliance on wireless broadband could be a limiting factor for rural regions such as WDR being able to successfully transition to the digital economy.
We believe that this current situation also exists in much of rural Australia which suffers from inadequate provision of reliable broadband infrastructure as evidenced by the analysis of the supply of broadband infrastructure presented in this paper. This situation is also detrimental to the short term and long term growth of economic, human and social capital in rural regions such as the WDR. The key findings of this paper, we believe, have significant implications for national, state and local government in terms of broadband policy. We argue that government and policy makers should consider including high speed broadband access as part of the Universal Service Obligation (USO) to ensure that rural and regional Australia is not disadvantaged in a digital future. Clearly in rural Australia, wireless broadband networks (mobile broadband, broadband satellite) are the dominant broadband access technology on which most rural communities are highly reliant. This study identified poor network coverage and highly variable quality of service for these wireless broadband networks in rural Australia, suggesting that a digital divide still exists between much of rural Australia and urban Australia. Future government policy needs to address the lack of government investment in the backbone broadband infrastructure in rural Australia which is needed to underpin high speed wireless broadband in rural Australia.
Finally, future thought and consideration needs to be given to correcting the current failure of telecommunication markets to address the shortcomings of wireless broadband networks in rural Australia. We believe this market failure could be addressed in part through subsidies, including access to broadband as part of the Universal Service Obligation which currently only considers access to a fixed telephone service. 
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